ABSTRACT -Background and Objectives: Diagnostic reliability is of major concern both to clinicians and researchers. The aim has been to investigate the trustworthiness of clinical ICD-10 affective disorder diagnoses for research purpose.
Introduction
A fundamental objective for research into affective disorders is to identify core features linked with the illnesses. Like schizophrenia spectrum disorders, affective disorders are clinical syndromes rather than distinct disease entities. The present diagnostic criteria, both ICD-10 1 and DSM-IV 2 , are categorical systems that assign diagnoses according to a set of hierarchical operational criteria that have their origin in psychopathologic tradition rather than biological aetiology.
This strategy has ensured high reliability of the present diagnostic classifications in terms of satisfactory content validity. But it remains unclear how well these conventionally defined syndromes are related to the underlying disorders, they are supposed to capture. The construct validity of the contemporary operational diagnostic classifications remains indeterminate 3 .
To overcome part of the cleft between phenomenological psychopathology and biology, research into affective disorders is increasingly focussing on markers that can be associated to the particular clinical syndromes under study. Thus, research programs focus on presumed endophenotypes 4 associated with the illnesses in search for indicators that can confirm diagnoses, secure more accurate treatment and predict prognoses.
The studies on putative endophenotypes of affective disorders cover a broad spectrum of research disciplines e.g. neuropsychology, functional imaging, neuroendocrinological testing and genetics. The common pathway of all these investigations on particular subsets of patient populations always seems to be recruitment of subjects to a specific study on the basis of the clinical syndrome or diagnoses. It is therefore essential that the clinical diagnoses are reliable, for optimal medical care or best possible research. The reliability of clinical ICD-10 affective disorders diagnoses therefore remains a central issue both clinically and in research programs.
The affective disorder spectrum has been proposed by Akiskal 5, 6 . The construct validity of the disorders within the affective spectrum 7 and their relation to other spectra, e.g. the schizophrenia spectrum, remains debatable as the present operational criteria 8 are conventionally defined syndromes made to enhance reliability of diagnoses.
Both incidence and prevalence of affective disorders is growing 9,10 for unknown reasons, enhancing the need for advanced diagnostic methods 11 to ensure correct affective disorder diagnoses.
The aims of the study have been to analyse the reliability of clinical ICD-10 affective disorder diagnoses among chronic severely ill patients with a lifetime history of electroconvulsive therapy (ECT). In order to see if chronicity in terms of duration of illness enhance criterion validity of clinical ICD-10 affective disorder diagnoses. The operational criteria OPCRIT checklist for psychotic and affective illness 12, 13 was used as a gold standard to calculate predictive values, sensitivity and specificity of the clinical diagnoses. The current principal and clinical ICD-10 diagnoses were compared with the ICD-10 and DSM-IV diagnoses of the OPCRIT instrument.
Methods

Ethics
The study has been carried out in accordance to the Helsinki Declaration. The Danish Data Protection Agency and the Danish Scientific-Ethical Committees (file # 01-024/01) have approved the study. All patients had given written informed consent prior to inclusion into the project: Dansk Psykiatrisk Biobank. At the time of recruitment and rating no subject was subdue to civil or forensic psychiatric restraint.
Sample
Danish Psychiatric Biobank (DPB) was founded in 2001 as a joint venture between the six university departments of Psychiatry of the previous Copenhagen Hospital Corporation, renamed, Region Hovedstadens Psykiatri, Denmark.
In-and outpatients from the catchments areas of the greater metropolitan area of Copenhagen were asked on a routinely basis to participate in the Biobank, i.e. to allow access to their medical records, to participate in psychopathological interviews or neuropsychological tests and to donate a blood sample.
A total of 155 patients with clinical ICD-10 affective disorders, i.e. bipolar disorders (BPD) and unipolar (first and recurrent) major depressive disorders (MDD), whom all had a lifetime history of ECT were randomly sampled at four major Mental Health Centres in the Region during a six-month period, autumn 2006. ECT treatment was used as a proxy for affective disorder illness, as ECT is a very unusual treatment option 14 for schizophrenia spectrum disorders, in Denmark. The most recent and principal ICD-10 clinical diagnoses were recorded.
Sample homogeneity in terms of basic clinical, demographic and epidemiological data is shown in Table I .
Diagnostic interviews and rating scales
All 155 subjects were assessed using a standardized schema, Danish Psychiatric Biobank Schema (DPB-schema), to extract basic clinical, demographic and epidemiological information from interviews with patients and their medical records. The DPB-schema contains three scales that requires rating by the investigator: Clinical Global Impression Scale for Severity of Illness (CGI) 15 , Global Assessment of Functioning scale (GAF) 16 and a Suicide Attempt Scale (SAS) constructed according to WHO standards 17 . The inter-rater reliability has been investigated with respect to CGI and SAS scales based on data from DPB-subjects that have been assessed independently (and at different times). The inter-rater agreement on 305 DPB-subjects of the CGI and of the SAS on 308 DPB-patients is very good (κ = 0.87 & 0.81, respectively).
The inter-rater agreement of GAF scores has not been investigated in the framework of DPB as the author or any other DPBrater, only rarely have performed GAF ratings. The GAF estimate was collected from the medical records of the DPB-participants and thus derives from ratings performed by the clinical psychiatrists. Due to multiple sites of investigation with multiple clinical psychiatrists, data on the inter-rater reliability on the GAF scores have not been possible due to logistic reasons.
Patients were diagnostically evaluated using the 90-item, operational criteria OPCRIT checklist for psychotic and affective +/-9,1 +/-8,9
* Data are given as means (+/-SD), when normally distributed, otherwise as medians (25-75% quartiles). ** Lifetime suicidality according to WHO standards, 0 = none up till 5 = more than one determinant or violent suicide attempt. A. Age at first hospitalisation is significantly different between unipolar and bipolar subjects, P = 0.005. B. Duration of illness is significantly different between unipolar and bipolar subjects, P = 0.010. C. # Numbers of depressions is significantly different between men and women, P = 0.030. D. # Numbers of treated depressions are significantly different between men and women, P = 0.036. E. # Numbers of manic or mixed episodes are significantly different between unipolar and bipolar subjects, P = 0.001. F. # Numbers of treated manic or mixed episodes are significantly different between unipolar and bipolar Subjects, P = 0.001. G. GAF score differed significantly between men and women, P = 0.010. illness 18, 19 , version OPCRIT 4 Windows. The OPCRIT checklist was preferred to other diagnostic instruments due to its simple, operational, computerised, and polydiagnostic approach.
All OPCRIT checklist assessments and DPB-schema ratings were done on a lifetime basis/approach using interviews with patients and all available medical records.
Diagnoses generated from patients files are known to be comparable to, live best estimate procedures, if medical records are comprehensive 20 , which is the case in this study due to long the duration of illness of the patients. The OPCRIT instrument 21, 22 is acknowledged for the ability to generate valid, life-time best estimate diagnoses, when using interviews with patients and their medical records. All diagnostic assessment of subjects, their medical records and rating procedures were done by the first author (KDJ), being a SCAN-certified research consultant psychiatrist, as previously described 23, 24 . An OPCRIT co-rating group running for 2 years, lead by KDJ, was established. Resident, research and several SCAN-certified consultant psychiatrists from the university centres of psychiatry of Regions Hovedstadens Psykiatri participated in the OPCRIT co-rating group with the purpose to avoid rater drift.
The OPCRIT 4 windows version generates 15 different ICD-10 diagnoses and 15 different DSM-IV diagnoses. The DSM-IV diagnoses were translated into ICD-10 diagnoses using the DSM-IV, International Version with ICD-10 Codes 2 . Due to small sample size and the fact, that the DSM-IV diagnoses of bipolar II is not part of the ICD-10 criteria, which is the currently used system in Denmark, DSM-IV bipolar I & II diagnoses were merged as BPD. All unipolar diagnoses were merged as equivalent to the DSM-IV diagnoses of MDD on the basis of the Hamilton Depression Scale (Ham-D) 25 scores, see section on results.
The Ham-D scores were collected from previous Ham-D ratings documented in the medical records, and for subjects without previous Ham-D assessment, this was done at the live interviews with the patients. The highest Ham-D score ever, was chosen as representative for worst depressive episode, for each patient.
The Global Assessment of Functioning (GAF) 26 and the Clinical Global Impression Scale for Severity of Illness (CGI) 15 were chosen to estimate the overall level of functioning / severity of illness of the subjects based on their medical records, personal interviews or both. The CGI scores were dichotomised into two groups: 0-4 and 5-7 (data not shown).
A Suicide Attempt Scale was constructed according to WHO standards 17 in order to investigate differences in suicidal behaviour in the sample. Data was collected from subject's medical records, the following scores were used: 0 = none, 1 = suicidal thoughts recorded, 2 = One mild / non-determinant attempt recorded, 3 = More than one mild / non-determinant attempt recorded, 4 = One violent / determinant attempt recorded, 5 = More than one violent / determinant attempt recorded.
Age at onset, age at first treatment and age at first hospitalisation were defined, as the earliest age, at which subjects / medical records could remember / describe their first signs of a depressive or manic episode, their first treatment and their first hospitalisation for an affective disorder episode. The degree of chronicity was defined as duration of illness and estimated as time from age at onset till 2007.
Statistical analyses
All data have been analysed with SigmaStat ® version 3.1. The Kolmogorov-Smirnov normality test was used to differentiate parametric from nonparametric anamnetic, demographic and epidemiological data. Results on these parameters were characterized by means (+/-SD) (for normally distributed data) or medians (25/75 quartiles) (for non-normally distributed data). Student's t-test was used to compare normally distributed data, while the Mann-Whitney rank sum test was used to compare nonparametric data. Chi-square test was used to compare data with dichotomised or categorical distribution. Fisher Exact test was used on dichotomised data of small amount. Sensitivity, specificity, positive and negative predictive values were calculated to investigate the reliability of ICD-10 diagnoses from the clinical setting versus OPCRIT derived diagnoses, using the OPCRIT diagnoses as reference, see footnote below * . Unweighted κ-statistics were used to estimate formal agreement between clinical ICD-10, OPCRIT ICD-10 and DSM-IV derived diagnoses according to Altmann 27 , see footnote below ** .
Results
Basic clinical, demographic and epidemiological data
The clinical, demographic and epidemiological data of the 155 subjects obtained with the DPB-schema are shown in Table I . Approximately two-third of the sample is women reflecting the fact that MDD is predominantly seen in women. About one-third of the subjects have BPD and two-third has MDD revealing an overrepresentation of BPD patients among chronic subjects that are treated with ECT in this sample.
As shown in Table I , no significant differences were found between men and women or between BPD and MDD subjects on age, age at onset and age at first treatment, indicating a homogeneous distribution in the sample. Significant differences between BPD and MDD were found on age at first hospitalisation (p = 0.005) and duration of illness (p = 0.010), but not between men and women. Thereby, showing an earlier need of hospital care, and longer duration of illness among BPD patients.
There were significant differences between men and women in numbers of depressive episodes (p = 0.030) and numbers of treated depressive episodes (p = 0.036), but not between BPD and MDD subjects, demonstrating that women have more or request more treatment for depressions than men in this sample.
The severities of the depressive episodes were homogeneously distributed in the sample as no differences were found between BPD and MDD patients or genders on Ham-D or Suicide Attempt Scale scores. functional compared to men, who on the contrary are more ill. The GAF and CGI scores did not differ between diagnostic groups.
The study did not find any significant gender or disorder related differences in regard to: family history of MDD, BPD or other psychiatric illnesses, treatment responses on medication or ECT, psychosis, tobacco, alcohol or drug addiction. Nine of 155 subjects were treated with thyroid substitution, 115 subjects had normal thyroid stimulation hormone (TSH) values, seven subjects had elevated TSH levels and one subject had too low.
Sensitivity, specificity, and prediction values of ICD-10 affective disorders
The overall predictive value of the clinical ICD-10 diagnoses (right vs. wrong) was moderate (66%). The total correct predictions of BPD and MDD were moderate (≈ 70%), see Table II. However, sensitivity and positive predictive values of BPD were unexpectedly low (55% & 42%). Contrary to this, both the specificity and the negative predictive values of BPD were higher (75% & 84%). The sensitivity and the positive predictive values of MDD were comparable higher (79% & 77%) and the specificity and the negative predictive values (55% & 58%) contrarily lower than those of BPD.
Seven (25%) and five subjects (23%) of those with clinical ICD-10 BPD and MDD, who shifted diagnoses, were converted to ICD-10 diagnoses outside the affective disorder spectrum by OPCRIT. The seven BPD shifted to two subjects with schizophrenia and five subjects with unspecified nonorganic psychoses. The five MDD converted to three subjects with schizophrenia and two subjects with unspecified non-organic psychoses. Further, 21 subjects with clinical ICD-10 BPD were converted by OPCRIT to ICD-10 MDD cases and 17 subjects with clinical ICD-10 MDD shifted to OPCRIT ICD-10 BPD.
The formal agreement between the clinical ICD-10, OPCRIT ICD-10 and DSM-IV diagnoses has been calculated using unweighted κ-statistics. The concordance between clinical ICD-10 and OPCRIT ICD-10 diagnoses on BPD vs. non-BPD and MDD vs. MDD 
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Discussion
The present study on the diagnostic reliability of clinical affective disorder diagnoses among chronic patients confirm the same problems of diagnostic shifting, as already shown by Kessing 28, 29 , between the clinical and OPCRIT ICD-10 diagnoses of BPD and MDD demonstrated by the overall predictive-and κ-values. Out of fifty subjects that shifted diagnoses, one fourth of the patients with clinical ICD-10 BPD and MDD converted diagnoses by OPCRIT to ICD-10 diagnoses outside the affective disorder spectrum, which emphasise recent considerations [30] [31] [32] on the issue of the borders between psychotic mood disorders and the schizophrenia spectrum.
The low sensitivity of the clinical BPD diagnoses indicates that a considerable number of patients suffer from unrecognised BPD as shown by Akiskals group 33, 34 . While, the low positive predictive value of the clinical BPD diagnoses suggests that a substantial fraction of these patients are misdiagnosed. These observations may have severe clinical implications in terms of treatment and prognoses.
BPD treatment regimes incl. mood stabilizers may be of less harm to MDD patients but antidepressant treatment regimes without mood stabilizers may be hazardous 35, 36 to genuine BPD patients. Albeit these considerations, it is somewhat reassuring that the negative predictive value indicate that the risk of overlooking true BPD diagnoses among affective disorder patients are lower.
Only a minority of the clinically affective disorder patients have true schizophrenia spectrum disorders according to OPCRIT, which imply that the majority of diagnostic changes are confined within the affective spectrum. As a consequence, the four key values of diagnostic reliability (positive and negative predictive values, sensitivity and specificity) of MDD are mirror images of those of BPD. These results is in accordance with those found in large studies [37] [38] [39] .
These findings were unexpected considering the subjects lifetime history of ECT and median duration of illness of almost twenty years, but confirm the problems on the reliability of affective disorder diagnoses as already shown in large Danish epidemiologic studies 40, 41 . We did anticipate the clinical diagnoses of these chronic patients to be more reliable due to their long careers of known psychiatric illness.
These uncertainties on the reliability of clinical ICD-10 diagnoses do have research implications. The sensitivity and predictive values of the clinical diagnoses is overall moderate, indicating that clinical ICD-10 affective disorder diagnoses are unreliable, even when originating from very chronic patients. Clinical ICD-10 affective disorders diagnoses therefore seem unwarranted for research purpose. Standardised diagnostic instruments, e.g. the OPCRIT checklist, seem to be highly recommendable in order to obtain valid affective disorder diagnoses regardless the setting.
The reasons for the lacking reliability of clinical ICD-10 affective disorder diagnoses may either be of nosocomial or psychopathological origin. These considerations are illustrated by the fact that a subset of OPCRIT ICD-10 BPD patients did not report and had no records of manic or mixed episodes when using the DPB-schema for basic clinical information. While, using the OPCRIT procedure revealed such episodes, causing a diagnostic shift from clinical MDD to OPCRIT ICD-10 BPD status. The opposite was the case on a similar subset of clinical BPD patients that shifted to OPCRIT ICD-10 MDD status.
In clinical practice psychiatrists are forced to focus on the clinical representation of the illness in the need of treatment for the particular patient during the distinct affective disorder episode. If depression is the main representation of a specific episode, previous hypomanic and manic episodes may pass unobserved by both the doctor and the patient. Particularly, if the hypomanic phases are an integrated part of the patient's life as periods of extra vitality.
The clinical over-diagnoses of BPD in this sample are most probable due to nosocomial factors relating to the long duration of illness, which extent to the former use of ICD-8 diagnoses and the transition to ICD-10, 1994 (ICD-9 was never introduced in Denmark). Remnants of previous ICD-8 classification may be preserved within the ICD-10 diagnoses among the oldest patients.
The high concordance between OPCRIT ICD-10 and DSM-IV BPD and MDD diagnoses reflects the similarities between these two diagnostic systems on the specific disorders. However, the lower concordance of the general affective vs. non-affective diagnoses presumably reflects the differences between ICD-10 and DSM-IV with respect to first rank symptoms within the affective spectrum. Regarding the future ICD-11 and DSM-V one must hope that the concept of depression will be more exact 42 and that of Bipolar Disorders further differentiated and specified 43, 44 . Classifications of distinctive affective disorders on the basis of aetiology or pathophysiology are in their waiting as the present endophenotypes are vague. One good example though, is seasonal affective disorder, which respond to natural or artificial light 45, 46 .
The non-psychopathological assessment of the patients also raises several important issues that need commenting. Firstly, age, age at onset, age at first treatment, numbers of depressive episodes, suicidal-and Ham-D scores do not differ between gender or disease, thus confirming that these severely and chronically ill, affective disorder patients are highly homogeneous and randomly sampled regardless disease category and sex.
Still, demographic and epidemiological differences do emerge; most notably, age at first hospitalisation is significantly lower and duration of illness is significantly longer among BPD subjects, which may reflect the wider (albeit non-significant) age-span on age at onset among MDD than BPD patients. These results are in accordance with previous findings 47 that BPD patients fall ill teen years earlier and have twice as many hospitalisations than MDD subjects.
Further, differences between men and women were seen. Numbers of depressions and treated depressions are significantly higher, whereas GAF and CGI scores are significant lower in women. Our data seem to indicate that women in this highly chronic sample of depressive patients are more dysfunctional (lower GAF) and either seek or are hospitalised more frequently than men, who appear more severely ill (higher CGI). This was not anticipated and may reflect distinct disease entities of depression across gender or be due to cultural bias 48 related to the sex specific behaviour of patients and gender influence on the psychiatric care.
The weakness with regard to the sample is the recruitment of subjects among chronic hospitalised ECT patients with BPD and MDD. Such a cohort of severely ill may not generalise to the background population. Still, the sample is representative of the present hospital psychiatry in the greater Copenhagen metropolitan area.
This study focuses on a highly selected subpopulation of affective disorder patients to examine whether diagnostic reliability and anamnetic homogeneity would increase compared to more representative samples. The overall conclusions, nonetheless, are that clinical ICD-10 diagnoses of affective disorders of chronic severely ill subjects are not more reliable than those reported from broader and more representative samples.
